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(57) ABSTRACT 

An apparatus for reducing poWer supply noise in the poWer 
supply system of a clock driver has been developed. The 
apparatus includes a clock driver With a poWer supply 
system connected to the clock driver and a shunting resistor 
connected across the poWer supply system in parallel With 

(21) Appl. No.: 09/930,537 the clock driver. 
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APPARATUS FOR REDUCING THE SUPPLY 
NOISE NEAR LARGE CLOCK DRIVERS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates generally to micro-circuitry 
design. Speci?cally, this invention relates to an apparatus for 
reducing the supply noise near large clock drivers. 

[0003] 2. Background Art 

[0004] In electronic circuits, the system poWer supply can 
be shoWn as an equivalent circuit 10 as shoWn in FIG. 1. 
Speci?cally, the equivalent circuit 10 includes: a system 
poWer supply source 12; a system resistance (Rs) 14; a 
system inductance (Ls) 16; and a system capacitance (Rc) 
18. Each of these system components 12, 14, 16, and 18 
represent an equivalent value of all of the combined respec 
tive components in the poWer supply system. The perfor 
mance of the circuit 10 is frequency dependent. As shoWn in 
the graph of FIG. 2, as the frequency of the system 
increases, the resistance of the circuit increases as Well. This 
increase in resistance continues until a peak 20 is reached at 
a resonance frequency. Finally, the resistance Will subside at 
even higher frequencies. 

[0005] The rate of increase in the resistance of the circuit 
as the frequency approaches its resonance value is quanti?ed 
as a “Q” value. The “Q” value is calculated as Q=(\/(L/C))/ 
R; Where L is the system inductance value; Where C is the 
system capacitance value; and Where R is the system resis 
tance value. As shoWn in FIG. 2, under normal operations, 
the equivalent circuit 10 has a very high Q value 24 near the 
resonance frequency. A high current transient With the high 
Q region of the frequency band causes signi?cant noise in 
the poWer supply system. Supply noise can result in such 
problems as uncertainty of signal arrival time, component or 
logic malfunction, signal interference, temperature varia 
tion, etc. 

[0006] It Would be advantageous to decrease the Q value 
of the poWer supply system and thereby reduce supply noise. 
Areduced Q value 26 is also shoWn in FIG. 2. This Q value 
26 Would have the advantage of substantially reducing the 
supply noise of the respective system. FIG. 3 shoWs a prior 
art method of reducing the Q value for a clock driver poWer 
supply system. Aclock driver 32 is a component that may be 
included in an integrated circuit or “chip” including a large 
computer microprocessor. The clock driver 32 restores a 
clock signal by removing any effects of signal dissipation or 
degradation. The clock driver 32 is just one of many types 
of components that are commonly included in an integrated 
circuit. The prior art method used in FIG. 3 involves 
inserting a de-coupling capacitor 34 across the poWer supply 
in parallel With the clock driver 32. HoWever, the capacitor 
34 takes up a signi?cant amount of space on the chip. With 
chip space at a premium, a space ef?cient method of 
reducing poWer supply noise for a clock driver is needed. 

SUMMARY OF INVENTION 

[0007] In some aspects, the invention relates to a method 
for reducing poWer supply noise of a clock driver, compris 
ing: supplying poWer to a clock driver; and connecting a 
resistance in parallel With the clock driver. 
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[0008] In another aspect, the invention relates to a method 
for reducing poWer supply noise of a clock driver, compris 
ing: step of supplying poWer to a clock driver; and step of 
shunting a resistance in parallel With the clock driver. 

[0009] In another aspect, the invention relates to an appa 
ratus for reducing poWer supply noise of a clock driver, 
comprising: a clock driver; a poWer supply system con 
nected to the clock driver; and a shunting resistor connected 
across the poWer supply system in parallel With the clock 
driver. 

[0010] In another aspect, the invention relates to an appa 
ratus for reducing poWer supply noise of a clock driver, 
comprising: means of supplying poWer to a clock driver; and 
means of connecting a resistance in parallel With the clock 
driver. 

[0011] Other aspects and advantages of the invention Will 
be apparent from the folloWing description and the appended 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] FIG. 1 shoWs a prior art embodiment of an RLC 
equivalent poWer supply system circuit. 

[0013] FIG. 2 shoWs a prior art graph of resistance versus 
frequency for the circuit shoWn in FIG. 1. 

[0014] FIG. 3 shoWs a prior art schematic of a clock driver 
poWer supply system With a de-coupling capacitor. 

[0015] FIG. 4 shoWs a schematic of one embodiment of 
the present invention With a shunting resistance. 

[0016] FIG. 5 shoWs a schematic of an alternative 
embodiment of the present invention With a shunting resis 
tance. 

DETAILED DESCRIPTION 

[0017] FIG. 4 shoWs a schematic of one embodiment of 
the present invention With a parallel shunting resistance. The 
circuit includes: a clock driver 32, and a shunting resistance 
component 40. The shunting resistor 40 is located in parallel 
With the clock driver 32. In this embodiment, the shunting 
resistance 40 is shoWn as an N-type transistor Which means 
that the transistor is “on” (alloWs current to pass) When the 
ON/OFF signal 42 is “high”. Conversely, the transistor 58 is 
“off” (does not alloW current to pass) When the ON/OFF 
signal 42 is “loW. 

[0018] The effect of adding a resistance value in parallel to 
the component served by the poWer supply system has the 
effect is to loWer the Q value and consequently loWer the 
supply noise. In this embodiment, a transistor is used to 
provide a small amount of resistance to loWer the Q value of 
the clock driver poWer supply. In this embodiment, the 
transistor is controlled With an ON/ OFF signal 42. When the 
ON signal is activated, the transistor makes a connection in 
parallel across the poWer supply of the clock driver 32. The 
connection alloWs current to How through the transistor, 
Which acts as a relatively small resistor. 

[0019] FIG. 5 shoWs a schematic of one embodiment of 
the present invention With a parallel shunting resistance. The 
circuit includes: a clock driver 32, and a shunting resistance 
component 44 that is located in parallel With the clock driver 
32. HoWever, in this embodiment, the shunting resistance 
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component 44 is a “P-type” transistor Which means that the 
transistor is “on” (allows current to pass) When the ON/ OFF 
signal 42 is loW. Conversely, the transistor 56 is “off” (does 
not alloW current to pass) When the ON/OFF signal 42 is 
high or ON. The P-type transistor operates in the same 
manner as the N-type transistor, except that it is activated off 
by the inverse signals. Consequently, the circuit in shoWn in 
FIG. 5 Will operate in the same manner as the circuit in FIG. 
4 except that it Will be turned ON and turned OFF by an 
inverted signals. 

[0020] While each of these embodiments has shoWn the 
shunting resistance component as a transistor, it should be 
clear to those of ordinary skill in the art that alternative 
shunting devices could be used. For example, a simple 
resistor located in parallel With the clock driver could 
perform the same function. Alternatively, a variable resistor 
could be used as Well. Additionally, a simple sWitch could be 
added in series With the alternative type of resistance to 
control the shunting operation. 

[0021] The ON/OFF signal 42 may be connected to an 
external circuit interface. In some embodiments, an industry 
standard interface such as “JTAG” could be used. HoWever, 
any other suitable interface knoWn to those of ordinary skill 
in the art could also be used. The purpose of the external 
interface is externally control of the shunt resistance. This 
alloWs greater ?exibility in operating the circuit. 

[0022] While the invention has been described With 
respect to a limited number of embodiments, those skilled in 
the art, having bene?t of this disclosure, Will appreciate that 
other embodiments can be devised Which do not depart from 
the scope of the invention as disclosed herein. Accordingly, 
the scope of the invention should be limited only by the 
attached claims. 

What is claimed is: 
1. An apparatus for reducing poWer supply noise of a 

clock driver, comprising: 

a clock driver; 

a poWer supply system connected to the clock driver; and 

a shunting resistor connected across the poWer supply 
system in parallel With the clock driver. 

2. The apparatus of claim 1, Wherein the shunting resistor 
comprises a transistor. 
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3. The apparatus of claim 2, Wherein the transistor com 
prises an N-type transistor. 

4. The apparatus of claim 2, Wherein the transistor com 
prises a P-type transistor. 

5. The apparatus of claim 1, Wherein the shunting resistor 
may be activated and de-activated independent of the clock 
driver. 

6. The apparatus of claim 5, Wherein the shunting resistor 
is activated and de-activated by an external signal. 

7. The apparatus of claim 6, Wherein the external signal is 
transmitted through an external system interface. 

8. The apparatus of claim 7, Wherein the external system 
interface is a JTAG. 

9. An apparatus for reducing poWer supply noise of a 
clock driver, comprising: 
means of supplying poWer to a clock driver; and 

means of connecting a resistance in parallel With the clock 
driver. 

10. A method for reducing poWer supply noise of a clock 
driver, comprising: 

supplying poWer to a clock driver; and 

connecting a resistance in parallel With the clock driver. 
11. The method of claim 10, Wherein the resistance 

comprises a transistor. 
12. The method of claim 11, Wherein the transistor 

comprises an N-type transistor. 
13. The method of claim 11, Wherein the transistor 

comprises a P-type transistor. 
14. The method of claim 10, Wherein the resistance may 

be activated and de-activated independent of the clock 
driver. 

15. The method of claim 14, Wherein the resistance is 
activated and de-activated by an external signal. 

16. The method of claim 15, Wherein the external signal 
is transmitted through an external system interface. 

17. The method of claim 16, Wherein the external system 
interface is a JTAG. 

18. A method for reducing poWer supply noise of a clock 
driver, comprising: 

step of supplying poWer to a clock driver; and 

step of shunting a resistance in parallel With the clock 
driver. 


